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[ASM] 



& ?]3-^ #5^> ALD #*1 ^ °1» ALD ^ -f^ «J"1H1 

^1^1, 4floi3B)7> ^-§-8-71(100)^; ^8-8-71(100)^ 7>^» sq^-s «fl#*> 

afl 7] 51-^1(200)4; ^]l^-§-7>^ #-8-8-71(100) S^b nfl7le|- #(200) IS -Si^AS. 
^•^•^>7l fl^; ^ll«V-8-7>^^(3lO)^-; ^11^3:-§-7>^#^-(310)i4 ^-§-8-7] (100) # 
#:£*Rr ^l>£^7>^l^e}-#(320)4; 3ll«V§-7}^#JH310)4 *fl7li£Kl(200)^§: 
*Kr *i) 1»H *l|^eKl (330)4; ^12^-8-7}^^ #7Vs-H tfl-8-£|^ b^^-St 

* 3. e^^M: ^1-8-8-71(100) Stt yfl7la)-#(200)A5. ^3 A3, ^^l 

^^#-¥-(340)4; ^^#^(340)4 ^:-8-§-7l(100)» #^*Rr ^^l^ 
#(350)4; ^^-(340)4 nil 7lHl-# (200)^- ^^Rr »l24°1^^2l-#(360)4; "11 
°mx}7}^ ^lltiV-8-7l-^ol ^51-01(320) ^/SEfe ^ol^^.oi(350)o.S. ^^Rr 
#5)^71-^^(370) ;» S^-b 



[tflJLSi] 
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-I-e^} ALD ^ ©1» <>l-g-3r ALD ^ ^{Apparatus and 

method for depositing thin film on wafer using remote plasma} 

£ l^r -g- 14=. 2]£E ALD ^-^^-^1^ ^3E, 

S. 2fe £ l*fl #sj-2:n> ^ 7 }o] jg.^ A^si, 

£ 3£r £ 1^ ALD w^^^l!- Mj-^aj-^^ *ll ^U] 6)] 6fl ^ ^ 

S. 4^ £ 1^1 ALD yvtq-^zv^s. o]-g--|). ^^v^go} ^{2^M^ HZfl 

it 

S. 5^ £. 1^ ALD SJ-^S^*!* °l-§-^ M^^z}-^^ *fl3^H<*i) ^rtt ^ 



100 . 




200 . 




210 . 




220 . 




230 . 




310 . 


. ^|l^>-S-7>^^ 


311 . 




316 . 


. afll-ft-S.^^- 


320 . 


.. ^l#-§-7 r ^°l^e}-*} 


330 . 




340 . 




341 . 
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341a ... 



341b 



RF S«J 



346 



360 ... »l2wHBfl^eK] 
376 ... ^13-B-S.^^ 



MFC(l) ... *fll-iHMH7l 



MFC(3) ... ^l3-6-^=^H7l 
SI ... 3X^#7fl 



350 ... ef^^ol^o] 
370 ... p{] ^13)^1 7V^^Y 
380 ... *fl3t>K| 3)1^01 
MFC(2) ... »12-H-M^7l 
MFC(4) ... ^l4-B-^=^H7l 
S2 ... ^ll^}-g-7>i s|*l#7fl 



S3 ... sq^&T]} 
S4' ... ej-tm 2)^1^1 



S4 



<22> 



<23> 



[Mj-Tgo] 7l^^O> ^ n £o>o] ^5fl 7 ]^] 

^ ^^8: 71^ $flo]3*H) i^M- ^3j-A^l7l ^ ALD 

^ °1» ^ ^JlS.^, ^l^l-Tfl^- e|2.E #^P>(Remote 

Plasma)* e^E-M -&h^p> ALD ^b^z^I ^ o] + ol-g-^- W^IJ-'SH ^ 

si >5H1 £.3} a) *§^SHr ^H*}. ^t!- ^^^IS-tt CVDCChemical Vapor 

Deposition), ALD (Atomic Layer Deposition)^ <^ Hh^M 5tl^ , ^S.*)!* »l2:^r7l 
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<24> CVD y <H^ ALD *Wr*|-#3E7l- -f^rtb ^M", ALD 

CVD «<H=H ^ ^ ^£514 ^7^*1 £ ^"^S. 

?§~$r g-fr ^ #%6\ °X*±. °14 CVD HM^IM- ALD «<H£r ^1 # 

i£$-$r 7>*H, ^11:^ ^tfl^ *fl-8-* W^^^l* ^m*>7l $m *1^3tL 

[#^<>1 °l*:a*} 71^3 4*11 1 

<25> ^ #714 ^ ^Ml# #<3*M ^-sH % v #€ a.rf ^ ^ 

^JS.^ ^ 7^51*1 4 -f^tb ^-i- m>2 7fl ^« ^ 5fe ^S- 

UN^I ^ ^ *}--§-] 

<26> # 7 14 ^ ^*}7l ^ 4€r il|51IL f^a^} ALD 

SV^l^, %]o]&\7\ ifl#4*r ^-§-§-71(100)^; ^"71 ^-§-§-71(100)^ 7>^» 4^ «fl 

#*V^r afl 71&K1 (200)4; ^l«}-g-7}it ^7) ^V-g-g- 71(100) SE^ «fl 7 ] 4°J(200)o.3. *I 
^*>7l ^tb *U#-§-7l-^^f(310)4; #7] ^11^7}-^l?-^-(310)4 # 
7l ^-§-§-71(100)* ^^*V^ ^U^r-§-7>^:ol^e1-^l (320)4; ^) *Hl#-§-7l-^^-Jf 
(310)^- ^"71 «fl7l 4*1 (200)1- ^^Hfr ^llw>o]3J1^5l-<?] (330)4; ^]2^7}^} 

^I7H>^ tfl-§-s)^ ej-cl^ ^ zl 4^1- ^7} ^r-g-g-71 (100) SEtt «fl7l 

4al(200)JlS AS. ^^l 4^: 4^1 z^g-^f (340)4; 4^^§- J f(340) 

4 ^-71 «>^-g-7l(100)» ^SR- 4^°1^4 < a(350)4; ^71 4^ ^^-(340)4 
^-7] «fl 71^01(200)1- ^^Kr *)124°1 ^^^1(360)4; *H<a^l44^» #7l *flli&-§- 
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7>^ol^e}- o](320) ^/S^ ^-71 ^^1^^1(350)0.5. ^-g-*Kr 
oll^5E|^l7>^#^(370);# a^s>fe ^-°-5 

<27> ^ofl &o^, ^-71 4|l^>-|-7>^#^-(310)fe > ^lti>-§-7>i7> Sjfe <2?#^ A 

%^7>i^ 2^*Hr MFC(1)*L ^-71 #%^7>i HE^ ^l«]:-§-7>^» ^"71 afll 

H>-g-7>^ol^sJ-«y(320) SEfe ^7l ^11 laM^ ^01(330)6.5. ^3-°-5 * = 7fl ?>\7] 
tb ^U-fi-S.^^-(316)# 
<28> ^6)1 £0^, ^-71 B^^g-JjL(340)*r, -fr<g3fc *fl2£-§-7}^ 

2:^*Hr MFC(2)°+, -fHJ^fe lr%^7Visq 2^*Kr MFC(3)^, #7l MFC(2) 

^ MFC(3)« ^"71 *H2«H-7}^ ^/SEfe 1:%^7>^7} ft<Q$v\ ^2^>-§-7} 

^ofl #e}-^P>i- 9J7HV^ tfl-g-^ B^ms. e)5.5 ^^71(341)^, 

B^** ^^01^51-01(350) *>/^r »l2B>ol ^|^el-ol(360)o.S. ^3^5 * 
HTil sr}7l ^ *fl 2-B-5 346 )» SL^W. <>H, # 7 ] MFC(2)« 3*$: ^l2ti>-§-7> 
^* ^"71 ^2ti}o] ^5}-ol (3 6 o) AS. *5.7fl ^J-fe- ^l3«}^3Efl^Hl-ol (380)^°r 

<29> ^. ^6fl flo^, ^-71 ^<^*l7}i^Jf(370)^r, ^<&*\X}7}^ *fl 

*l*Hr MFC(4)£h ^"71 ofl^lslxl7>^« *fl l^r-g-7>^ol ^5l-o](320) 31^ SMtW^^Kl 
(350)-9_5 *57fl ^l3-B-5^^(376)» 
<30> ^-71^ s-^-i: ^*>7l * TM<*| #^^> ALD 

^i^a]^, 5)315 #e|-^> ALD ^tftf?*^*!* ol^>fe £0.5*1, 

#71 #-g~g-7l(100)iq- «fl7l&|-Ol(200) A>olol 5)^«1W.(210)» 7fl^*>Jl ^7} 
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3.^^(316), ^|2-H-S^W-(346) AA$\ ^ A.B -& 7 }^# #7l «]- 

-§--§-71(100) BH^^^^S. ^-Al J-iM] *H el^^ ^>-§-g-7l(100)S. 5£)^ 

#3HH, >111^:-S-7}^1- #-§--§-71(100)3 ^*Hr 

S]^^1(S1)^-, ^-§-^-71(100) tfl-^-S ^11WV-§-7V>i* ^*l*Rr ^1«>^7>^ 3) 

^m^l(S2)» ^ ^ti!3.#), ^71 «t-§-g-7l (100)^1 7l^oJ ^^*>^ 

<3i> a- ^ofl ^o^, ^ -,2V cf^l o, N, H, OH, NHS. ^-Jl3-^£l 

-§-§-7ls. ^-a>^ t^a^Kr ^741« C] 7^1}. 

<32> -#71^ ^*}7l ttJ-S. 51 S. E ^^u} ALD 

^•^^ ^^Hfe, 35.1= #5^} ALD w>^zj-#*l» ol-g-^ ^JlSAi, 

^"71 ^-§--§-71(100)^- Bfl 71^(200) A}o]o] ^3§^(2io)» t^X\ 7flW <#3HH , # 
71 ^1 1-^-3.^^(316), *fl 2-^3^-^(346), 3-fr3-&%*?- (376) W SSIM 

A, B, C # 7>^» -^-71 ti>-g-g- 71(100) xfl^lfe H>oH>ie)-oi6. s -sj-^l -& = t11 

#-§-§-71(100)3 s^Al^m 3^^>fl(S3)$h #-§~§-7l(100)<M 

^Mtt* H^t^ SJ^^(S4)^, #-§-§-71(100)3 ^llti}-§-7>>i* *\^is}$r 

^ll^]-§-7>^ ^#3l(Sl)SK #-§--§-7l(100HH >lim-§-7>^» 3S}*l*Kr ^U^-g-71-^ 

2)^m^(s2)» ^it^ , #71 #-§-§-7iaoo)°ii $i*m 7m«Hi 

31, 
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<33> %7] s)*m?IKS4Kr, %7\ H ^^"h^^f (370)3 MFC(4)afl -ft- 

*?MM€ ^oi^^ 7 ]-il- ^t\^6\^^\ (350)1: ^>-g-g-7l (100)5. -&A>i*Kr 

<34> ^t$6\) ftd]*\ t ^]1^7}^ (320)4 

<35> £ ^ofl 5£o^, ^7} ^^SJ-^Tjl 0, N, H, OH, NH3. o]$# ^o_S.^- 

-§-§-715 £A>*H ^^Kr C| 71^1^. 

<36> ^"71^ ^ ^*>7l ^<5M, n}-g- $5>^P> ALD 

^"^^ 2)13^1^, £\5L]= #e^> ALD ^H^#*l« °l-g-*Hr ^-^-^1, 

^-71 ^-§--§-71(100)^ nfl7la)-<y(200) a>o]^) ej^^ti.(210)« ^1 7fl«^ #i*H>M, # 
71 ^11^^^(316), ^^§-#^-(340) xflJf A , D « * 7}i<4 

^"71 ^-8-71(100) vfl^l^ ti>o]3il]^ol tg-A] *5 7fl ti>-g- 

-§-71(100)3. ^^^7lfe 3l^^KS3)^, ^-§-§-71 (100)^1 *\ 

*)*m*l(S4')sq-, #-§--§-71(100)5 *i#*-7>ai» ^i«v-§-7>^ 

^l(Sl)^. ^-§--8-71(100)^^ ^lti>-g-7>^# s)*l«Hr 3J)*1^1(S2)» ti> 

4* ^«^5.^, Aj-71 ^-§--§-71(100)^11 7l^ofl ^^M- ^*>^, 

<37> Aj-71 21-1=1^ 5j^^l(S4')^, AJ-71 Hl-Cl^^^ ^(3)^1 -fr^H € 7> 

^(^l2«V-§-7>^ufl^l)^ 2}t^ol 4^(350)1- :§.«H #-§--§-7l (100)5 ^>sKr 
53* ^8.2.5 
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<38> Tg}-Tgoi| $X6]x\ t s$7) *\}1#$-7}£.S>) 38)44 *fll #-§-7}^ol^e}- 01(320)4 44^ 

°l^r4^(350)-|- 7>i -f^4 *J"4 ^^*>7fl ^4. 

<39> g. &44, ^71 MV^#aVc}-^ 4£.^ 0, N, H, OH, NHS. o^^l 

4 442. 44 o]^- #-§-7>i 2.^ ^r-g-7>^ 2:^4 44^4 7 >i» # 

-§-§-7lS *4*H 1*144xr ^» 4 4*14. 

<40> o]^> jgj^g ^-g- %V £ ^TgA^ £ ^6j] 4= #4^4 ALD 44^44*1 

« °it oi-g-tt ^^^^^ 4^4^ <a*H* ^4 2^-g- ^j-ssh #>*ii4 
W4. 

<4i> £ l£- -g- #^1 4€- el2.M #4^4 ALD 44^4#4£1 ^2<>l:ii, 2 2^ 

£ lofl ^-§-5]^ E]J2.M #4^4 *3^44 JfrEl 'A>42°14. 
<42> 2^-£- #2:^, ^- 4^- E)2M ALD 44^44*1^, $M4( W ) 

7} ^44^ ^44^ #-§--§-4( 100)4, #-§-§-71(100) tfl4 7>^« 4^ «fl#*>7l 4 
«fl 7144(200)4. #-§-§-71(100) SE^r ^444(200)0.3. #-§-7>>i ^/2fe l-%^7> 

<43> #-§~§-4(ioo)fe 7]t1 44#4-§- ^Wfeeii 4-§-4^ 4-<ul4, ^44 44*)l 
^4°l4 «s.-f«J-4^* *r $4. 

<44> «fl7l 4*1 (200)^8: #-§-§-71(100) 4^ W]--g-7>^7> tifl7l4^ 4^1-^-^.4, 

s]^^w.(210), ms.»«lti.(220), tifl7l^S.(230)^-o] ^444 5U4. 

<45> 7>i^^, *Hl#-§-7"|-^* #-§-§-71(100) 2^r tifl 714^1 (200) O-S. A J^^^S ^ 

#471 43: *)U#-§-7b±i^-^f (310)4. >lll#-§-7>^^(310)4 #-§~§-4(100)» <£ 
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^Rr ^|l^:-8-7>>iol^e|.oi(320)3[- l *fll#-§-7 r ^-g-^- (310)4 ^714*1(200)* 

~ *1U4 0 1 ^4^(330)4, ^2^>-§-7>>i^ #e}-2,n>§ *17>«H 4 -§-3^ 44^ $ 

^ 4^* #-§~g-7l(100) Bfl7l^(200)^.S. #^4-2.3. W*>7l 

4^^-^(340)4, 44 ^#^(340)4 ^r-S-8-7l(100)» 44^4#4 < ?1 
(350)4, 44 ^^f- (340) 4 *l|7l4°l(200)-£ "S^Rr ^24°1 ^^4^1(360)4, *flSl 
447>^« >lll«}-§-7>^ol^ej.oi(320) ^/Hfe 4^^°14 i 4^1(350)^-S. ^4fe ^ol 
s]^7>^^(370)# i^tb4. ^-Sl^L, #4 MFC(2)» >ll2^:-g-7>^» #4 

>H24ol3ifl i ±:a|-^(360)^-S 12^1 4^ *H34°1 4^4£l(380) °1 4 -£4€4 

• 

<46> ^l^-i-7l-^^(310)^, -R-^H4 ^ll^-§-7>i:« ^-§-§-71(100) Wfl44 

*l(200).2-3. ^d^j^s is^i 4^ , 4i^>-5- 7>^7> s)^ *«#sq »U^>-§-#^ 

°1 Si 3} 3= *H44 ^^3HM(311, source container)4, ^^^HM (311)5. 
ff^7l-iSl JL#=M: 2^4-cr »1 l-fr^ <H 7] (Mass Flow Controller ; <>]4, MFC(l) 
°14 tr4)4, 1-%^7>^i ^ll«>-g-7>^l; ^1 l£b§-7}>iol ^^.o] (320) S£^- *U«H 
3^^4^1(330) O-S. ^3^.3. ^ = 711 47] 4tb ^lU-n-S^*^-(316)» i^"tb4. 
<47> MFC(l)^ ^#4 ^H^-S-l-^^: 41-^471 4tr lr#^7>^ ;*1H44. 

MFC(1)4 ^^3HH(311) 4°H1^ l:^7>i^ ^1^4^ ^r/-2-S^ 

>flitti(vi)7> ^4^4. 

<48> >l]l^-S.^-¥-(316)^, 4 7fl^ ^2,3,4,5«1«-(V2 1 V3,V4,V5)S. ^34, *ll 

2,3,4, 5 y lti-(V2,V3,V4,V5)7> ^4^ 4^ SSlM A » 44^ 7}^Vt%^7}+ Sfe *1]1 
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^-§-7}^)» ^U^7>^ol^tq.o}(320) Si^r ^91(330) ±S. *s 

71} 

<49> ^- l^-S-7>i^-^(310)» aflU&-§-#^ aJ-I-USM ^i^V 

-§-7>^# ^35* ^fl^V^-^-M- ^ ^^HHl *Sr*raL, LDSCLiquid Delivery 
System), DLKDirect Liquide Injection)^ 7>^^ fc^o] 

<50> ^^^(340)^, ^-§--§-71(100)3. aJ^aI?!^- ^-o.S.Ai, -R- 

^s)^ ^2tiV-§-7l-^ S^f^Hr ^2-B-^H7l(ol*y, MFC(2)e}- ^)^r, ^ 

3fe lr^7>i^ S^tfe ^l3-B-^^^7l(ol*>, MFC(3)2l- tb^)^r, 

MFC(2)(3)» ^-frtb ^2tiV-§-7>^ ^/JEfe 1;1:^7>^7> -fh^sM z\}2&-%-7}^] 

^7}*}^ cfl-g-^ «e}-^> ^^71(341)^, ^€ ^ 

^ ^^01^^^(350) ^/5E^ »12W}- C> 1 ^^^^(360)^5. ^^^^.S :H = 7ll *} 7 1 
^ ^2-B-S.^^-(346)» °H, MFC(2)^ e)SJL #5f^> 71(341) 

^6tW-(V6)7> ^^5)iL, MFC(3)4 ^-^71(341) A>o]oH^ ^] 7 ig 

*L(V7)7> ^^l^rf . 

<51> -^B^V ^ 7 -|( 341 )i=. £ 2 °\] ti}^ 7^o] > ^] 2 ^7}^7} 

^l2l-^^:(341a)^ RFS°J (341b)<^l #7^ ^ RFS°J(341b)^^ 13.56 

MHz ^ RF ^171-sl^, RF ^e}^^:(341a)^- = ^ *fl2«H-7V>i» ol^s}- 

^> ^^71(341)^ ^l^^:(341a) ^-fl-f^. '-ff^ >fl2^:-§-7>iofl 9j7> 
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<52> e|s.e #^p> ^^71(341)^]^ A)2^7}^ *r £ Sl^l^, 

<53> *ll 2^3.^-^(346)^, S^l «>4 27flSl ^18 > 9 1 S«-(V8)(V9)S. ^ 

5)JL, ^l8t«.(V8)^ ^19«1«-(V9)7> ^>M-^ xflJf JcolE B # 7>i(l:%^7>i 
SE^- ej-^^t)* ^§01^5^01(350) 3Efe ^l2tiH^^e|-oi(360)o.S o_S. 51 = 711 

^4. S=^, *08UUi(V8)3 7fl^ ^g-*l 7i<>) *>^, o]^. ^H8««.(V8)7> 1 

<54> ^^6] ^01(350)0. ej^E ^^71(341)^1^1 ^-sRr e^^M- 

-8-71(100)3. ol^l7l*r th}. ^tb (350H ^<H<>> « ^ 

3 **** Jfl- 3^* 7>7^o> ^tffe ?>H, atb ^ ^7} fMHMf -H-^*>7fl 

^cf. o^Tfl ig-iL3*| eft^^o] 7 >^1 *M*|7> #<H^ 3^3^ ^ sa^ 

<55> nj) ol ^ *| 7>^^(370)^r , tifl ols) *) 7>>s(»»>|§7l-ai)» ^1 1^7>^ol ^^oj 

(320) ^^01^01(350)0.^. o_3 5=711 €*H<*IHfe 

^Il^:-S-7l-^i4 el-tq^ol uIMbKI (200)0-3. »H*ll^€ ufl, ^ii&-£-7>ioi<£ti)-©l(320)<>l 

Oj 3S| *1 7>>^g"g-^(370)fe, ^<&3\X]7}^*\ 5f-^-°r 71H§>^ ^4^-^H 7l (o^, 

MFC(4)&|- tW^, ^°j5]^l7>il- ^|lia-§-7>aiol^oi(320) SEfe ^^01^51-01(350) 
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^3^-5 IhtII tsHr ^13-^5.^^(376)^, MFC(4)^- ^3-B-S.^%^-(376) *}°] 

ofl >fll0 y a«-(V10)« i^-ttcf . 

<56> ^13-B-S^^(376)fe ^lll,12^«-(Vll)(V12)S. ^£)JL, *fi 11, 12^11 (V11XV12) 

7} ^i-Hr ^ 5£<y*i. C ♦ *lM~cr ^01^^17}^* ^1] (320) SE^- B)- 

cl^o] (350)0.5. ^3-°-5 l£7ll 
<57> ZlBjJL, MFC(3)^ ^2HHsfl ^^1(360) A>°Hfe ^13^ w.(V13)7> ^sqjl, ^3 

sfl^tl (380)^1^- *!|141|:&(V14)7> ^^l^rf. 
<58> #7]$ ^/Slx*$ HUKV1, V2, V3, V4, V5, V6, V7, V8, V9, V10, Vll, 

V12, V13, V14)^ ^H7lofl ^4^1^ ^ll^m. 

<59> -#7l<4 3J2.5 #^p|- ALD ^^^1 ALD ^^H^ 

<60> ^-7)^ ^ ^ofl o}^- ^lti]--g-7>^ 3^ ^ ^^]^), S}^ ^ X\X\t£ 

<61> a) *fll#-§-7}^ ^xgrf^CSl) 

<62> ^l«J:-g-7>^^ *\x]7}^o]x} *flH&-g-7}-i£) W^-^ 7>^tl *#^7l-^7> 

MFCQH ^^H -B-^ ^ ^ltti-CVD* 7^ ^i^fl^om (311)5. -fr^s)^- # 

3H^k -M^V^fe db^^B)lolui(3H)<Hl ^^i* ^1^7>>i 

«• =1 ^l^-g-7]-^ tHl;^7>^ tM) ^l3,4ty(V3)(V4)» 7^ ^Ili^v-S- 

7>>i 01^5^-01(320)^ i&-g~§-7l (100)5 -fr^t}. 
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<63> b) *Hl£-§-7}-i sJ4£3l(S2) 

<64> **^7>^7> MFC(l)ofl -fr* *H€ ^ *|2.4*&(V2)(V4)» 7i*l *Hl£-§- 

7>^ c>l^oi(320)^- £-§-8-71(100)3 s)^l7>^(l-%^ 

7>^)7l- ^i^^)olui(311)# ^§-444 &°> $l&-%-7}^7\ ^m^} 44*1 3S|*| 

7>i^V £-§-§-71(100)3. ^ £-§-8-71(100) vflo} ^111^7^1 sj*l£4. 

<65> c ) ^^^oj] Qt\Q Si (S3) 

<66> ^2^7}^ !:%^7>i» zl-zl- MFC(2)4 MFC(3)-£ -frlMM tb ^ *H6t 

Ji(V6)4 *l|71i£.(V7)* 44 ^ Si 3-1= #4^4 ^4(341)3 Va4?14. 
7}£lS% mm £^ *H2£-§-7hh*r ^2.3 ^r%^v\ ^^7l(341)» 4*1^4 ^aw} 
7}^nS, 44^°1 ^4. Ej-Cl^ Sl^^lfe, #715* 44^ 

0} ^)8ia^.(V8)* 7]x\ 44^ o 1^4 < *l(350)lr £-§-8-71(100)3. -fr^^r 

4. 

<67> £ ^HH4, slae #4^4 ^^71(341)^1 ^l2£-§-7>^ ^%^7}^ ^ 

7}^ ^-4$4£, *H2£-§-7}^*M- ^-#^r ^s. 9X^r-& #€-°14. 4l*H 

414 ^l2£-§-7>^«q- 1:^7^^ ^^Sl-M jf* ^ ^«)7l 

3^14. 

<68> d) 44^ s!4£3KS4) 

<69> ^18^(78)* ^-2. >fl9'iti.(V9)7> l^-o.^ , 44^r°l £-§-g-7l ( 100)3.^ 
£|4 ®5L *l)24 o l*ll^4$l(360)-a- ^><^ B fl 7 i el-oi(200)4 tifl7l^H(230)3 31 = 711 

31, nfl 91^ *1 7>i^^f (370)3^ ^g-S]^ ^olsl^7>^ 44 ^l 4 ^*?! (350)^1: 71 
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A £-§-§-71(100) ^3. *s.7fl *Hr £3Htf. ^r, ^^l*^*! (350)0.3. 
^-^1- f^^ul, MFC(4)» -fHMM€ ^|9jsl^7>^» ^lO^iKVlO) -> 4] 12 

«1*L(V12) -^^^ol^5^ol(35 0 )^. £-§--§-71(100)3. JL3.7fl S}^ SW^. 

<?o> e ) ej-^ 3j*l£31(S4') 

<7i> ^|6^«.(V6)« ^jI, ^114 U 1«.(V14)# l^-o. , ^12«>-§-7>>i7> ^l3w>ol^j^5}ol 

(380)^ «fl7l e^9j(200)^ *fl 7 l ^ = (230)3. ^3.7fl *>j3L, MFC(3)« 

7}if S1S.M fe}xp} ^^71(341) ^ ^8 B 1«.(V8)» £-§--§- 7lS. J: =.711 *>tt 

£3Hth ^, j\]2#-%-7}±.7} *\]3,2v}°] *|| (380)(360)€- 7l ^ ^S. 

— f^SPl- ^^7l(341)S -^3*1 e^Tfl °H 4^- MFC(3)» ^-fKb 1:«:^7>>i 

£ol £-§--§-71(100)3. s^e)^ zl £-§--§-71(100) tfl^-^ ef^^ol sj^l^rf. 

<72> ^-715+ ^ ^*^^1S °l-8-^T ^^^^ ^Htl: ^tb^. 

£ 3£- S. 1^1 ALD ^^^1» ^1-g-tb ^-^^^^ ^i^aHI^I n^o]t\- 

<73> ^. ^tgofl rt)-^- ^g^^o] ^l^AHlfe, £-§--§-71(100) xfl^l 7l^ 

7]:a, ^wl el^g «1«.(210)S 1-g-a.5.*l £-§--§-71(100)4 «ti 7"| 5^(200) *H* %*1 
7H*8-*H. 33^* St**7l(100)S 1M S^l^lfe #Efl<*IH, ^|l^hg-7>i s*|^31 
(Sl)4 S|*1£?|1(S2)» £^- >8-7l £-§~g-7l (100)^1 41*m 7l^ofl 

<74> ^, B^^- £-§--§-71(100)5. 7fl* J^^lfe -tfBHH, £ 3^1 ®~® £7)HH 

4 £°1. ^l£-§-7>^ol.^e)-oi(320)o.s. MFCdH ^*IH^ s^^-g. ^ 2 ,4 
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t«(V2)(V4)» 7^ ^l«:-§-7>^ol^e}oi(320)-i- #-§--§-71(100)5 ^A^lfe 

*fll£-§-7V^ *l*l#7ll(S2)# ^SW. 

<75> t^fr, ©-© #tHH<4 ^Ol, ^V]^ #-§--§-71(100)5 7^ ^X\^ ^-5fl<Hl 

AJ, MFCdHl -B-^H^ lr*^7>^» 4i«ii3Mvi (311)5 -ft-OjAl^ 

*Hl#-§-7>>il- *fl3,4H!Ui(V3)(V4)* 71^ #-§--§-71(100)5 3I)^A}71^ *ni#-§-7h±: 
*l^#7ll(Sl)» 

<76> Cj-^-, ©-© ^H^4 ^Ol, 2^2* #-§~§"7l (100)5 Tfl^ ^-^^7lfe ^Bflofl 

Ai, ^1 7l#tb ^l^-S-7>i 3|^^1(S2)« ^ ^l^-§-7>^ 3I)t§^1(S1) 

» #^ 

<7?> ^, «H-g-7K ioo)s n^- ^^^l^m ^^hh, *fii#-§-7>^ 

($2)$- ^l^l-S-7>^ ^^(Sl)* 13j o]<# #^ #-§--§-71 (100H 4^ 

€ 71^ «Vn|^ ^a^Rr 

<78> olnfl, ^111^-5.^^(316) ^ SLoje A « *=^r 7^7} #-§--§-71(100) 

^|]l«Vol^^e|.ol (330)0.5 JLJMI 3^, *ll2-fi-5#W(346)Sl ^ 3E<U5 B » 

lib 7>i att #-§--§-71(100) tfl^l^ ^l2w>ol3£fl^^«y (360)^5 *S7ll W. 

<79> -#7l^ el-cl^ 3^7]. o^ol ^^0] 3^5^ -^^^l ^ °l^X|£r 

ALD ^^^o.5Ai, #-§--§-71(100) ifl^M) -£--§"ir 2^3- « ^ & 

JZ 4^ #711 SHr^l^r 3 -fHM*}^. 

<so> ^ ^ #7fl 0, N, H, OH, NH5 ol^^l 5-0.5-^-Bl z$d]5_ sfj-uj- 

°1^ #-§-7"b±: #-§-7>i £f5] S}-^^ 1;%^ 7>^1- #-§-§- 7l 3. ^-A>^- 
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0 2 , O3, H 2 , NH 3 , N 2 ^ ^^7>^|7> € *r 5fl* SW^h tflS^ #3 

^E^(Ti) ^sM- ^^>7l TiCl 4 7>^» ^>-§-*>^, 2fl2«hg-7l-^3. H2(^db)» 

T1A7^# ol-g-^ <£ij^iq.(Al 2 03) ^ 02, H 2 0, 03-^1 2)l2«]r-§-7}^ o]*^ 

^ 5a«L^, Ti, TiN, Al, Cv&£\ ^* *3W7l *Hl#-§-7}^3. ^ -B-71 

s^l- €S7>^7> oi-g-s|j7 ^2^7}i^ H2(^)7> qx\ a>-§-^ ^ °]^& A 

<82> £. 4^ S. 1^1 ALD ^^z}-^^ ^12^AH6H ^ nsfl 

^^zj-^^ *)12^aH^ ( ^-§--§-71(100) tfl^-ofl 71^* ^ 
*W7luL, H&Ji(210)* 1*JLJL*| ^-§--§-71(100)^ n 7] 5^^1(200) ^H* 7 fl 

#3HH, ^-§--§-71(100)5. s^A^fe ^^^(S3)^, 

S>-§"*7l(l00)<fl-H sl^A]7lfe Bj-^z}; a|^m?||(S4)^, &-§--g-7l (100)3. ^ll«V 

-S-7>^# s^^fe ^l^r-S-7}-^ sr)^^(Sl)^. #-§~§-7l(100)<*»H ^l^-g-7>^# 

^ ^i^>-§-7>^ *i*m*KS2)«- #4 «}.*-g-7i(ioo)^ 71^1 «v 
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<83> ^, £ 4^1 ©'-©• #3HHsq- ^tt*#-¥-(340)^JH e^tf* # 

-§--§-71(100) ^5 s^l^lfe ^t\& 3£|^^(S3)« °H, »U#-§-7>>iol 

^H}-*l(320)<L5^r WA^xW^^WQ)^ MFCUW -B-^H^ *fl*l*l*l7> 

^(lr*^7>>i)l- ^110 B 1«.(V10) ^ ^lllta-CVll)* ll-ASMl #-§--§-71(100)5 s)^ 

<84> tj-g-, ©'-©' ^^H^ ^-o], MFC(4)°fl -fi-^H^ ^^1^^7>^* *llll 

*§«.(V11)» *Hl2tW-(V12)-I- 1^-Jl5*) ^^ol^e|-oi(350)^: ^><^ #-§--§-71 
(100)5. JLSTfl SRs- s)*l#3l(S4)» ^J^4. ^"fl, ^^^(340)^ ^ 

^ e^^Sr ^18«1«-(V8)«- ^JL *H9 tt lJ±(V9)» <t-§-il5*j #-§--§-71(100)5^ ft<$S\ 
*1 ^31 >ll2wM3ll^iq-<y (360)^1- «fl 715^1(200)^15 JL5.7fl 

<85> rf^-, ©'-©• #7lHH<2}- ^-ol, ^ll#-§-7>^» #-§--§-71(100)5. ^^a]^^ *lll# 

-§-7>^ 3*)^#7fl(Sl)« ^r^W. *lll#-g-7>^ ^#3KS1)tt 
MFCUH ^Hf*lH€ ^l:^7>i:l- dbi^Bfl^m (311)5 

-§-7>^l- ttHr^7>i&l- f-711 ^{|3,4^(V3)(V4)» 7\x\ #-§--§-71(100)5 -R-^ ^1^1^ # 
^olcf. oH, ^015)^7^^ ^^01^01(350)^- #-§-§-71(100)5 31^ ft 

<86> 4^-, ©•-©• #7HH<4. ^o], ^l#-§-7>i* #-§--§-71(100)5^ :*l*H7|ir 

*)ll#-§-7>^ 3El^l#^(S2)# <^*8^h oH, tifl^lsl^7>^ 2^^1^2^1(350)^ * 
*M #-§-§-71(100)5 Tfl^r -fr«a^. 

<87> ^, ^7l<4 #^1» ^<H3E ls| a>4tAS^l #-§-§-71(100)^1 ^€ 71 

^ofl ^ol ^zj-^tf. olnfl, »ll-H-5#^(316)^ vfl^f 3£<£5 A 4, *fl2-ft-5#^- 
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(346)3 iflJf i^M B 3-, ^3-^-3.^^(376)3 ^ C » *=^r 7>^ *}■-§- 

-§-71(100) 5Efe wMsfl^e}- o)o_^ ^1 jHhtJI ^j-rf. 
<88> ^-71 ^-Br ^1^7}^ aft^^ 3^ , s^l-l- li^is aV^-^ 

^l^AHJiCf ^3 ^JSL^ofl^ e) ^-Bl^" ^ ^-§-71(100) ^o§<£3 

-g-7>^3 ^A]* ^3§>J1^ ti]-g-g-7l(100) ^3 7l^Hl 7}i-fi-^3 

* H^sMl 1 S^L(210)» £r/.2.= *>*1 8fe «3:-§-g-7l(lOO) tfl-M 

*3 #3 iL^-i: *Kr3l -a-el^H 

<89> n^-^, ^-§--§-71(100) ^fl-f-3 ^ A^-^r a^s^l sf\^ MFC ^ ^ 

MFCU)^ MFC(4)ofl ^s)^ ^^^>7fl ^-fe ^^nf. *fll 

^ ^12 #-§-7^3 7}^ -B-^= tfltil n>€-7MS. ^ 

^ JIM- ^1^5}- *Hr?Hi=h dj^- £4f %2,i5}& ^ $X^. ^, *)U# 

-§-7^14 ^l2«]-g-7>^^l 51-1=1^3 ^0.^0] 3.^ 5. 4 ofM Dl^lM- D23 

7> ^^lTfl DlolM- D23 ^°17> 4^ ^>-§-g-7l3 A^JE T^Tll 

^-f3 #-§-7}i ^-3-3 ^<iP3 ^ <=»>M^ ^^3*1, ^-3" 

3 ^E^4£ ^T^S]7l ^ofl ^2:3 2^2)- ^ ^ &Op}, ^ 3 

oo> cf^-o.^ SW-HS. ^ ^ v #31 #JL^ 0, N, H, OH, MS. o]fl 

^ 7>i# ti_V-§-g-7ls l*le|SHr ^1» cl 711 ^ Xl^, ^1« «!- 
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£ 5^r £. 1^ ALD UW?*!-**!* <^l-g-tb Jfl&gAH 6 ! ^ 

<92> ig^ofl 14s. ^.^3}-^^ ^^aH^, #-§--§-71(100) ifl-M 7l^h§- 4\2\X\ 

?]5L, ^ *iw.(210)# t^g-AS*] ^-§--§-71(100)^ Bfl7l^ol(200) 7fl^ 

#3HH, ^^"i- ^>-§-§-7l(100)S. 5X1^ A] 71^ Sj-t^ 3I)^^1(S3)^, ^-§-§-71 

(100)<HH ^t\Q* s|^Al7lfe ^^^1(84')^, #-§--§-71(100)5. ^l«]:-§-7>^ 

♦ 2^*Kr *lll#-§-7h±: 5q^^-7fl(Sl)^. «>-g-S-7l(100)^^ ^lti] : ^7>i» 5]^Rr 
^1^-§-7]->i 3sl^l^l(S2)» «V^- tlf^ #-§--§-71(100 HI 7l J M ^^M- 

<93> ^, £ 52} ©"-©" ^-o], ^^^(340)^^1 

#-§~§-7l(100) Z)^*}?]^ ^#7ll(S3)«- ^g^cK olnfl, ^ltiV-§-7>i 

^^^1(320)^.^ MFC(1)<H] S]*H -fr**l|<H€ 3)^7>^(##^7>i)« ^2UM.(V2) 
^ ^4 1 S«.(V4)» 1-§-°-3.*l #-§--§-71(100)5. 3)^*)^, 
<94> ©"-©" ^ofM^ ^ 0 1, ^16H^-(V6)* *)U4«iJ=L(V14)» 1^-5. 

*l|2#-§-7b£7> *l|3«W*l|:£2Kl(380)-i- «fl7l 5^1(200)5} «fl7l^S(230)5. * 

s.711 MFC(3)1- Tj-ft-^ l:S:^7l->i» #^p> ^71(341) ^ *ll8*lW-(V8) 

» #-§--§-715. Jl=7ll *m 2)^^1(S4')« ^r^W. *H2#-§-7}^ 

7> >H3,2w>ol3r|)^s).6i(380)(360)^- Bfl7llo.5.*l e)SLM. #e}^u> ^71(341)5. 

^>11 #-§-7>i£l H^^l ^^5)7.] #7fl 3^JL, ojofl tcj-S}. MFC(3)« ^ 
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jfr^. ^^7}^(^]2^7}^U))^o] #-§--§-71 (100)5. s^^M ~l #-§~§-7l(100) *fl 
JfS} 4^°1 s^S)^ 3H4. 

<95> Cf^-, ©"-©" ^loflAiS!)- ^-O], ^l«>-§-7l->i# #-§-§-71(100)3. 4^*171^ *fll 

#-g-7>i: s]^#7ll(Sl)# ^«4. *lU#-§-7}^ 4 ^#31(81)^ ##^r #4 £o) t 
MFCUH -fHM^ ^!:^7>>i» ^£3H4 (311)3 -R-SJ^l^ 1H3^ *1U# 

-§-7>^» *H3,4t «.(V3)(V4)« #-§-§-71(100)3. -fi^Al^ #7iH4. 

MFC(3)1- ^-FHb wH:^7>i(l:lr^7l-i:)^ ^^^^^(350)^ #-§--§- 7l 

(100)3 7^1 # -fj-<3€^.- 

<96> 4^g-, (a)"-©" #74HH4 Qo], >m^.-g-7}^fl. ^.o.^. 7 l( 10 0)3^ 4*l*l7lfe 

*lU#-§-7}i 4*l#3l(S2M: ^#4. <>H, MFC(3)» 4*l7>^r 4^°1^ 

°J(350)-i- #-g~§-7l (100)3 Tfl^r -fi- 0 ^^. 

<97> ^, #714 #^1» IS] ol^V #^--^-0.^ #-§-§-71(100)^11 71 

#6{| i^o] ^4^4. oH, ^l^-3#€ : ¥-(316) ^Jf4 i<>l3 A 4, 4^W^ 
(340)21 ^3wH3flie^oi (380)4 MFC(3)7V #4^r 3LSJ3 D » 7>^ #-§--§-71 

(100) H^r ^I2#o]3il]^el-ol(3 6 o)o.s. Jl37ll #4. 

<98> ^4^4.^4 ^3^AH1^, #-§-§-71(100) tfl^-^1 71^ ^^Al7lJL, 

^4 ^U^a1^14 *H2^H1» s-^t!: 3H4. #4 ^44 *I18«-(V8)« 
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^7}(341)1- ^-Al XIx+XI 7}^) ^I16«1«-(V6)^ ^Ht^CVH)!- ^ZL 

#-§-7}^ sj-t^ s)a|# ^tgAl^lxq-. ^ *H6«a«(V6)7}- te) 

JL ^14«lti(V14)7> e^eg ^^o] s)x^ f >fl6 1 Stt-(V6)7> ig-t^jL a||141lJi(V14)7} 

^21^ *}2#&7}^7\ «V-g-g-7lS. ^3*1 ^71 nfl^ofl ej-^sg; 3E|A}7> ^rf. 
<99> B^Z}; 5£|^ji|. ssj^afl o|<>| *fl lBV-g^]-^ ^^A^ 5}-^ ^i^Kl 

(350)^.5.^ *l:^7>^^o] MFC(3), ^17^(77), e|S-M #eJ-^V ^71(341), 
31 ^(|8^«-(V8)» 7i^ ^-§-§-71(100)5. Diolu)- D2^| ^-ol ^ ^ 

^ ^^.^^ ^)2^X\6\]^. ^-ar}-!}. *H3^*HH Q^S. ^ ^ 
0, N, H, OH, NHS. °}m# ^S-S.^ f>}^ ^r-§-7>^ 3=fe «}-§-7} 

rit c| #7fl ^ ^ 9X^\. 
<ioo> ^ S^^l ^-sfl ^ w>^t!: ^^Hm ^ ^*HH 

#Sfl 7l# ^-om ^Ajo) 7 >^l -g- w>^*> ^H}« 

9X^ 
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<ioi> e|S.S #B}-2:*} ALD «v^av^] ^ o]« 

£^ ^.4 Biq-s.7fl ^ 214^ 5-31-7]- $14. 
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%}o]s\7} xfl^fe #-§-§-7l(ioo)4; 

^71 #-§--§-71(100)4 7>^» 4 J f3. «fl#*Kr «fl7i5Kl(2oo)4; 
^IH^7>^# #71 #-§--§-71(100) SE^r Hfl7l 51-^1(200)^-3. ^^^^.S. ^^-*>7l 

fl« ^li#-§-7>>^g-^-(3io)4; 

#71 ^U#-§-7}^^?-(310)4 #71 #-§~§-7l(100)« "S^Rr ^1^7>^ol^ 

4*1(320)4: 

#7l ^1i^>-§-7>^^(310)4 #7l «fl 71 eKl (200)^ <£4*Kr XI^Hsfl^Kl 
(330)4; 

*11 2#-§-7>^l #4^4^ £7HH 44 ^#^j- 4. zl 44^ # 

7l #-§--§-71(100) tifl7lsl-ol(200)-^S. ^-^1-71 4^ 44^^ J f(340) 

4; 

#71 44^^(340)4 #7l #-§-g-7l(100)» 4^°1^4 , ?1(350)4; 
#7l 44^^(340)4 #71 Wfl7l4 , ?l(200)^- ^^Hr *ll244 ^4*1(360) 
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Tfloi3i|^7>^* <#7) »U^7V^ol#el-ol(320) ^/SE^r ^^014,^01(350) 
o_5L ^-g^Sr *ll «?! 7}-^§-^f (370);!- £^Rr 3* ^JLS. *Hr ^S.— 
ALD ^-^z^l . 



^•71 ^lS>-S-7>^#^-(310)^ ) *\$= ^3*8= 

*fl£|*l i^tflol^(311)4, ^"71 ^M°m (311)3. lr#^7>^^ 

S^Hr MFCCD4, #7l !:%^7>i ^ ^l^r-g- 71-^1- #7l ^ll^-S-7>io]^a|-oi 

(320) 5E^r #7l ^U^^eKl (330)0.3. #^3-2-3. jLiMl ^ <^ 

(316)1- ^%°-3. i5}±r e|2.S #^^> ALD . 



^^^(340)^, ^-^slfe ^l2ti>-§-7>>i^ 3=*|*fe MFC(2)^-, -fi-<£ 

slfe 1:%^7>^ 2^*Hr MFC(3)4, ^"71 MFC(2) ^ MFC(3)# 

tf|-§-^ Ej-tl^s. ^v=fe s]£l ^^71(341)^, ^€ e^^M; ^^o]^ 

e}-o]( 3 5o) ^/SEfe ^]2a>ol 35fl^oi (3 60 )_o ^ a} in ^ 0.3. *s>fl ^.7) 3^ ^12-frS.^ 

^-(346)# i^V^ S^S-S. ALD . 



2] 



3] 



4] 
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#71 MFC(2)» ^-fhtb *fl2#-§-7Vi-i- #7l ^fl2w>ol ^^ol(360)o.S. o.s. 
ISTll ^ ^3wH ^^^1(380)^: cl 5Lf-*>^ 3* ^8-2-3 *V*r 3 5-3 #2^} 
ALD . 



#7l A 91$\*\ 7>^^(370)^ , ^^^]7>^ *W*Hr MFC(4)^, # 

7] pfl^i 35)^1 7^1- ^lti>-§-7>iol^e)- ol(320) 5E^r ^^01^^01(350)0.^. 213711 
^ *H3^3#^(376)» £f*fe ^ ^^5. *Hr HlS.3. #^^> ALD 
*1. 



afll^ *fl*l all 5^ ^ tb ^ el as. ^sp} ALD ^-^zj-^ll- ol-g-^ 
3-2-3*1, 

#71 #-§-§-71 (100)^1- tifl 7151-01(200) 5} *g € « (210)» ^1 7fl«^l-Jl #7l 

;*fll-R-3#:&-^(316), *H2^-3#:&-f (346) ^ 3L°JS A,B ♦ S^r 7>^» # 

71 #-§--§-71(100). tfl*m «H3fl^el-ol o.s. ^) J.3711 slrl^ ^^-71(100) 

3 3r)xgAl7l^ ^BfloflA-l, *Ql#-§-7l-i» #-§-§-71(100)3 3*)^*}-^ ^l#-§-7>i 

31 (Sl)^, #-§-§-71(100) ^Jf3 ^lll#-§-7>^» 3*|*l*Kr ^l#-§-7>>i Sl^m^l 

(S2)» #^- ^W-*3*|, #71 #-§--§-7l(100H $1*1€ 71^1 ^-fr ^#*Kr 



5] 



6] 
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13 t 1 * 7] 

«vgi- ^av ^1 <&il^ 0, N, H, OH, NHS. ^o.3^-£l Z}^ 

*^*Hr #3l» 3 7i*m ^S-°3 te^fl ^ ^ ^ 

[$^* 8] 

^•71 ^-g-g-71 (100)^1- tifl7le)-^l(200) A}o|<q 5^i§ti(210)» 7 fl^t!r -tfElH 
^"71 ^1-B-5.^^(316), ^12^-3.^^(346), ^3-^-3^^(376) tfl^- 5E. 

<£3 A, B, C » 7>>i# ^"71 «>-g-§-7l(100) ^fl*l^r W>o]B(l^ol ^-Al *s 

7)1 ^« #-§--§-71(100)3 21^^171^ ^#31(S3)£|-, #-§--§-71(100) 

ej-rq^ ^A^i*. ej-t^ 3E)xl^l(S4)^, #-§~g-7l ( 100)3. *!ll#-§-7>^» srj^ 
«Hr ^U^-g^bi 5r)^^^l(Sl)sf. #-§--§-7l( 100)*lH *lll#-§-7l->i-I- s^sHr *fll#-§- 

7>i Sj^l^;7fl(S2)» ^W-2-3#|, #71 «>-g-g-7l (100)^1 3*1€ ^^l 

^-71 ej-r}^ 3|^^1(S4)^, ^-71 ^^^^17>^^(370)^ MFC(4)<Hl S^o} -ft- 

^olS]^7>^ ^^^^^(350)* ^"71 #-§--§-71(100)3 

f^lis isr}^ ALD «}-e}-<§^^ . 
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9] 



^■7) yQVfr&7\*4\ s|*M ^ll«>-g-7l-^6l^efoi (320)34 Bj-c^o] (350)^: * 
Wtt 101 

^-7] ^-^^7^1 QS-if- 0, N, H, OH, MS, ^£-3.^ ^ojs. o]^- 

*13*H=- ^^l* T]*}^ f^JAS *fe ALD S>H*I| ^ ^ «<HL 
WW 11] 

-*7l «H-g-7l(100)s* «fl7l^«?l(200) *H<q a]3gw^y (210)* *W 7m^t 
%7\ ^11^-5.^^(316) , ^^^(340) ^ A, D ♦ JlJL^ 

7>i^ *#^r ^-71 ^r-g-g- 71(100) tfl*l*r til-ol^^o] ^-a] *S7|1 ^ , ej-c^ 
* ^-§--§-71(100)5. 3Xj^A]7m ^^^(S3)^ f #-§-§-7](100)<*(M iq-cjjfl^ 5J) 

*M ?1^ b^t^ 3E|^l^(S4 , )5i|-, #-§--§-71(100)5. *11^7>^» s^SHr *l|HSr-§-7> 
i 3r)^^(Sl)^. ^r-g-8-7] (100H >H ^l^>-g-7>>i# ^]l^r-§-7>i 
(S2)« W ^*8^L5.*|, ^-71 ^-§-§-71(100)^1 71^1 *-8*|-jL, 
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#7l z±t\Q 5l^^KS4')^, #71 eHttWM MFCOH 4MMM€ «M§7> 
i( ^11 2tiV-g- 7}>iyfl *fl ) ^^ol^E)- ol(350)^r -f^H ^) (100)5. 

Wtt 121 

#71 ^l.^:-g-7>^ 3*1*1*1 ^im-§-7>^ol ^Bl-ol(320)3l- ^ol^el-oi(350)^: Jl 

7>^ -pr^Sl -Sj-A] Oj^^ ^ ^-g- ^ ALD ^ ^*|- 

13] 

#71 <&^:f 0> N> Hj OH, NHS. o]^^l q*\S. *VM- 

*H*Rr igvfl* ^ 7l^lfe ^3-2-5 *Kr ALD «KE*)1 ^ W 
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[S. 4] 



^3 



DflelIBlX|7|-i 



*D1 et#7hi: 0|#5+°i S\X\7\±i 




(a)' ©' ©' ©' 0 1 



IS. 51 



*I1 1 K7|^ 0|#al-o| E|X|7H±: 



0|#B|-°] 




®" ®" ©" ®" ®" 
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